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ABSTRACT

The edges of image should be detected first so that the objects in the image can be identified. An hardware-
implemented edge detection algorithm outperforms its software version. Sobel operation is the most suitable algorithm for
an hardware implementation of edge detection. And lots of works have been done to perform Sobel operations efficiently
on FPGA-based hardware. This work proposes how to implement fast edge detection circuit on FPGA, which is based on
the conventional circuit for edge detection using Sobel operator. The newly proposed circuit is suitable for processing
images when the images are stored in memory devices and outperforms the conventional one with little additional FPGA
resources. Both the conventional circuit and the proposed circuit were implemented on an FPGA. And the result showed
that the proposed circuit almost doubles the performance in processing images and needs little additional FPGA resources.
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Fig. 1 Sobel operation mask
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Fig. 2 Application of Sobel operation on an image
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Fig. 3 Conceptual process of edge detection
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Fig. 4 Hardware implementation of edge detection using
Sobel operation
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Fig. 5 Block diagram of the proposed design
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Fig. 7 Sobel operations of the proposed design
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Table. 1 Resource utilization
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Table. 2 Performance analysis
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